SHEET-LIKE MEMBER CLEANING DEVICE 
AND RADIATION IMAGE INFORMATION READING APPARATUS WHICH 
INCORPORATES SUCH SHEET -LIKE MEMBER CLEANING DEVICE 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a sheet -like member 
cleaning device for removing dust particles from a sheet - 
like member that is fed by a feed system, and a radiation 
image information reading apparatus which incorporates such 
a sheet -like member cleaning device. 
Description of the Related Art: 

A system is known for recording radiation image infor- 
mation of a subject such as a human body with a stimulable 
phosphor, and reproducing the recorded radiation image in- 
formation on a photosensitive medium such as a photographic 
film, or displaying the recorded radiation image information 
on a display device such as a CRT or the like. 

The stimulable phosphor is a phosphor which, when ex- 
posed to an applied radiation (X-rays, a-rays, y-rays, elec- 
tron beams, ultraviolet radiation, or the like), stores a 
part of the energy of the radiation, and, when subsequently 
exposed to applied exciting rays such as visible light, 
emits light in proportion to the stored energy of the radia- 
tion. Usually, a sheet provided with a layer of the stimu- 
lable phosphor is used as a stimulable phosphor sheet. 

The above known system includes a built-in radiation 



image information reading apparatus which comprises an imag- 
ing unit for recording the radiation image information of a 
subject on a stimulable phosphor sheet, a reading unit for 
photoelectrically reading the recorded radiation image in- 
formation from the stimulable phosphor sheet by applying ex- 
citing light to the stimulable phosphor sheet, and an 
erasing unit for erasing remaining radiation image informa- 
tion from the stimulable phosphor sheet after the radiation 
image information has been read from the stimulable phosphor 
sheet. The stimulable phosphor sheet is circulated or moved 
back and forth in the radiation image information reading 
apparatus . 

Another radiation image information reading apparatus 
for use in the above system comprises a loading unit for 
loading therein a cassette or a magazine which houses a 
stimulable phosphor sheet with the radiation image informa- 
tion of a subject recorded thereon, a reading unit for pho- 
toelectrically reading the recorded radiation image informa- 
tion from the stimulable phosphor sheet by applying exciting 
light to the stimulable phosphor sheet that is removed from 
the loading unit, and an erasing unit for erasing remaining 
radiation image information from the stimulable phosphor 
sheet after the radiation image information has been read 
from the stimulable phosphor sheet. 

In the above radiation image information reading appa- 
ratus, the image information read from the stimulable phos- 
phor sheet is liable to suffer an error due to dust parti- 



cles or foreign matter introduced via the feed system into 
the reading unit or applied to the stimulable phosphor 
sheet. Specifically, when dust particles or foreign matter 
is introduced via the feed system into the reading unit or 
5 applied to the stimulable phosphor sheet , it is also read as 

an image, and makes it difficult for the desired image in- 
formation to be read accurately. Another problem is that 
the introduced or applied dust particles or foreign matter 
causes the feed system to vibrate, and the vibration is 
10 transmitted to the reading unit, tending to blur the image 

read from the stimulable phosphor sheet. 

SUMMARY OF THE INVENTION 
It is a general object of the present invention to 
15 provide a sheet -like member cleaning device for reliably 

preventing dust particles or foreign matter from entering a 
feed system for feeding a sheet -like member. 

Another object of the present invention is to provide a 
radiation image information reading apparatus which is capa- 
20 ble of reliably preventing dust particles or foreign matter 

from entering a reading unit to allow the reading unit to 
read highly accurate image information from a sheet -like 
member . 

Still another object of the present invention is to 
25 provide a radiation image information reading apparatus 

which has means for preventing dust particles floating or 
deposited in a casing from being applied again to a sheet- 
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like member. 

The above and other objects, features, and advantages 
of the present invention will become more apparent from the 
following description when taken in conjunction with the ac- 
companying drawings in which preferred embodiments of the 
present invention is shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a radiation image in- 
formation reading apparatus which incorporates a sheet -like 
member cleaning device according to the present invention; 

FIG. 2 is a schematic fragmentary side elevational view 
of an internal structure of the radiation image information 
reading apparatus; 

FIG. 3 is a perspective view of an apparatus frame and 
an exposure bed of the radiation image information reading 
apparatus ; 

FIG. 4 is a perspective view of a stimulable phosphor 
sheet ; 

FIG. 5 is a fragmentary vertical cross -sectional view 
of an internal structure of the radiation image information 
reading apparatus ; 

FIG. 6 is a vertical cross-sectional view of a first 
cleaning unit in the radiation image information reading ap- 
paratus ; 

FIG. 7 is a perspective view of an assembly of the 
first cleaning unit shown in FIG. 6, a multiblade fan, and a 



filter box; 

. • FIG. 8 is a vertical cross-sectional view of a first 

cleaning unit according to another embodiment of the present 
invention; 

5 FIG. 9 is a perspective view of a first cleaning unit 

according to still another embodiment of the present inven- 
tion, with an air inlet, an air outlet, and air outlet ports 
defined in housing members of the first cleaning unit; 

FIG. 10 is a perspective view of a first cleaning unit 
10 according to yet another embodiment of the present inven- 

tion, with a duct mounted on a housing member of the first 
cleaning unit for discharging dust particles from the hous- 
ing member; 

FIG. 11 is a perspective view showing the manner in 
15 which an upper housing member is opened away from a lower 

housing member thereof, and brush roller pairs are removed; 

FIG. 12 is a perspective view showing the relationship 
between an assembly of brush roller pairs and a drive 
source; and 

20 FIG. 13 is a perspective view showing the relationship 

between an assembly of brush roller pairs and a drive source 
according to another embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 Like or corresponding parts are denoted by like or cor- 

responding reference numerals throughout views. 

A radiation image information reading apparatus which 
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incorporates a sheet-like member cleaning device according 
to the present invention will be described below with refer- 
ence to the drawings . 

As shown in FIGS* 1 and 2, a radiation image informa- 
tion reading apparatus 10 comprises a housing 14 placed on a 
floor or installation surface 12, an imaging bed 16 for sup- 
porting a patient, with the back or one side down, directly 
thereon, and a lifting/lowering mechanism 18 for lifting and 
lowering the imaging bed 16 with respect to the housing 14. 
The housing 14 comprises a first casing 20 housing the lift- 
ing/lowering mechanism 18 therein and a second casing 22 
separate from and adjacent to the first casing 20. A con- 
troller 24 and a switch unit 26 are connected to the second 
casing 22. 

As shown in FIGS. 2 and 3, the lifting/lowering mecha- 
nism 18 comprises a pair of horizontally spaced first swing 
arms 30a, 30b swingably supported on one end of the first 
casing 20 remote from the second casing 22 by respective 
pivot shafts 28a, 28b, and a pair of horizontally spaced 
second swing arms 34a, 34b swingably supported on the oppo- 
site end of the first casing 20 close to the second casing 
22 by respective pivot shafts 32a, 32b. The first and sec- 
ond swing arms 30a, 34a and the first and second swing arms 
30b, 34b are coupled to each other by respective joint 
shafts 36a, 36b at substantially central regions thereof. 
The first swing arms 30a, 30b and the second swing arms 34a, 
34b have respective distal ends held in operative engagement 



with the bottom of a vertically movable base 38 of the imag- 

' # ing bed 16. 

Hydraulic cylinders 40a. 40b are mounted respectively 

on the first swing arms 30a. 30b near the pivot shafts 28a. 
28b and have respective rods 42a. 42b extending toward and 
coupled to the second swing arms 34a. 34b. respectively, by 
attachments 44a. 44b near upper ends of the second swing 
arms 34a. 34b. The hydraulic cylinders 40a. 40b are con- 
trolled by a hydraulic unit 46 mounted in the first casing 
10 14 The hydraulic unit 46 has a pump and valves for con- 

trolling the flow of a fluid to and from the hydraulic cyl- 

inders 40a, 40b. 

As shown in FIG. 1. a dust-resistant, light-shielding 
bellows 48 which is vertically expandable and contractible 
is disposed between and connected to the vertically movable 
b ase 38 and the first casing 20. A top table 62 that can be 
displaced in the transverse directions of the first casing 
20 indicated by the arrow X and also in the longitudinal di- 
rections indicated by the arrow y. which are perpendicular 
to the longitudinal directions indicated by the arrow y. is 
mounted on the vertically movable base 38. 

Two linear touch switches 64 are fixed to the top panel 
52 along the opposite sides thereof. The touch switches 64 
are used to turn on and off a locx means, not shown, for 
locxing the top panel 62. While one of the touch switches 
54 is being pressed, the locx means unlocKs the top panel 
52 . Covers 56 are mounted on the top panel 52 and posi- 
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tioned outwardly of the touch switches 54. 

As shown in FIG. 2, the vertically movable base 38 sup- 
ports therein a recording unit 80 for temporarily recording 
radiation image information of a subject on a stimulable 
phosphor sheet S. The housing 14 houses therein a reading 
unit 82 for photoelectrically reading the radiation image 
information recorded on the stimulable phosphor sheet S by 
applying a laser beam L as simulating light to the stimula- 
ble phosphor sheet S, an erasing assembly 84 for erasing re- 
maining radiation image information from the stimulable 
phosphor sheet S after the recorded image information has 
been read therefrom, and a circulating feed system (sheet 
feeding apparatus) 86 for circulating three stimulable phos- 
phor sheets S, for example, in the radiation image informa- 
tion reading apparatus 10. 

As shown in FIG. 4, the stimulable phosphor sheet S is 
gripped only at its opposite marginal edges Sa, Sb when it 
is fed in circulation. Further, the stimulable phosphor 
sheet S is fixed to reinforcing plates 88a, 88b at its oppo- 
site edges in the feeding direction. 

As shown in FIG. 2, the recording unit 80 has a posi- 
tioning member 90 for positioning the stimulable phosphor 
sheet S, and a holder plate 9 4 swingable about a pivot 92 
for holding the stimulable phosphor sheet S in position in 
the recording unit 80. The circulating feed system 86 has a 
roller pair 100a disposed near an inlet/outlet end of the 
recording unit 80 remote from the positioning member 90, and 



a roller pair 100b spaced a given distance from the roller 
pair 100a. The roller pairs 100a, 100b are supported on the 
vertically movable base 38 for vertical movement in unison 
with the vertically movable base 38. 

The circulating feed system 86 also has a plurality of 
roller pairs 102 disposed in the first casing 20. The sec- 
ond casing 22 houses therein a roller pair 104 of another 
circulating feed system (sheet feeding apparatus) which is 
independent of the circulating feed system 86. The roller 
pairs 100a # 100b, 102, 104 grip only the marginal edges Sa, 
Sb of the stimulable phosphor sheet S to feed the stimulable 
phosphor sheet S. 

The circulating feed system 86 comprises a vertical 
feed path 106 extending vertically downwardly from the re- 
cording unit 80, a horizontal feed path 108 extending hori- 
zontally from the lower end of the vertical feed path 106 to 
the roller pair 104, an inclined feed path 110 turning 180° 
back from the roller pair 104 and extending through the 
reading unit 82 to a position beyond the erasing assembly 
84, and a switchback feed path 112 turning 180° back from 
the tip end of the inclined feed path 110 for sheet switch- 
back and joined to the vertical feed path 106. The circu- 
lating feed system 86 includes a reversible roller pair 114 
disposed at the switchback feed path 112. 

Three stimulable phosphor sheets S are present in the 
circulating feed system 86 at all times. These stimulable 
phosphor sheets S can be placed in three standby positions 



including a first standby position ST1 as a set position in 
the recording unit 80, a second standby position ST2 dis- 
posed in the horizontal feed path 108, and a third standby 
position ST3 disposed in the erasing assembly 84. 

The reading unit 82 is positioned in the second casing 
22. The reading unit 82 comprises an auxiliary scanning 
feed assembly 120 for feeding a stimulable phosphor sheet S 
in an auxiliary scanning direction which is a horizontal di- 
rection indicated by the arrow A, a laser beam radiating de- 
vice (exciting light radiating means) 122 for applying a 
laser beam L as exciting light substantially vertically to 
the stimulable phosphor sheet S as it is fed in the auxili- 
ary scanning direction to scan the stimulable phosphor sheet 
S in a main scanning direction which is normal to the aux- 
iliary scanning direction, and first and second light col- 
lecting systems 124, 126 for photoelectrically reading light 
that is emitted from the stimulable phosphor sheet S upon 
application of the laser beam L thereto. 

The auxiliary scanning feed assembly 120 has first and 
second roller pairs 128, 130 that are rotatable in synchro- 
nism with each other. The first light collecting system 124 
comprises a first light guide 132a having an end which is 
disposed at a position where the laser beam L is applied to 
a recording surface of the stimulable phosphor sheet S and 
extends in the main scanning direction, and a first photo- 
multiplier 134a mounted on the other end of the first light 
guide 132a. The second light collecting system 126 compris- 



es a second light guide 132b having an end which is disposed 
on the side of the reverse surface of the stimulable phos- 
phor sheet S and extends in the main scanning direction, and 
a second photomultiplier 134b mounted on the other end of 
the second light guide 132b. 

The erasing assembly 84 comprises a first erasing unit 
140a disposed over the recording surface of the stimulable 
phosphor sheet S and a second erasing unit 140b disposed 
over the reverse surface of the stimulable phosphor sheet S. 
The first and second erasing units 140a, 140b have respec- 
tive erasing light sources 142a, 142b. 

As shown in FIGS. 2 and 5, the first casing 20 and the 
second casing 22 are individually installed on the floor 12. 
The first casing 20 houses therein a first cleaning unit 148 
and a second cleaning unit 150 which are positioned respec- 
tively at an inlet 144 and an outlet 146 that are defined in 
a wall of the first casing 20. Stimulable phosphor sheets S 
are introduced from the first casing 20 into the second cas- 
ing 22 through the inlet 144, and returned from the second 
casing 22 into the first casing 20 through the outlet 146. 

The first cleaning unit 148 has a duct 152 having a 
first opening 154a defined in an upstream side wall thereof 
for introducing therethrough a stimulable phosphor sheet S 
that is fed by the circulating feed system 86 and a second 
opening 154b defined in a downstream wall thereof for dis- 
charging a stimulable phosphor sheet S from the dust 152 to- 
ward the reading unit 82. 



The second cleaning unit 150 comprises a casing 156 
fixedly mounted in the first casing 20 and a pair of brush 
members 158a , 158b attached to the casing 156 remotely from 
the outlet 146 for contacting a stimulable phosphor sheet S 
that passes through the second cleaning unit 150 to prevent 
dust particles from entering from the first casing 20 into 
the casing 156. 

As shown in FIG. 1, the controller 24 has a control 
panel 164 which has a plurality of lamps 160, a display 
panel 162, and a plurality of lamps 163 for indicating a re- 
cording size with selector keys. When the controller 24 is 
turned on by the operator who operates a console (not shown) 
or a recording size is selected, the lamps 160, 163 indicate 
such turn-on and recording size information, and the display 
unit 162 displays the ID number and name of a. patient regis- 
tered via the console or a recording menu. 

The switch unit 26 has a first foot switch 170 for un- 
locking the top panel 52 of the imaging bed 16 for horizon- 
tal movement thereof, a second foot switch 172 for lowering 
the imaging bed 16, a third foot switch 174 for lifting the 
imaging bed 16, and a fourth foot switch 176 for stopping 
the imaging bed 16 against vertical movement in case of 
emergency. An X-ray radiating unit 182 is positioned over 
the top panel 52. 

The first cleaning unit 148 will be described in detail 
below. As described above, the first cleaning unit 148 has 
the duct or housing 152. As shown in FIG. 6, the duct 152 
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comprises an upper housing member 200 and a lower housing 
member 202 which define therebetween the first opening 154a 
for introducing the stimulable phosphor sheet S into the 
duct 152 and the second opening 154b for discharging the 
stimulable phosphor sheet S from the dust 152 toward the 
reading unit 82. The duct 152 houses therein a first brush 
roller pair 204 disposed between the upper housing member 
200 and the lower housing member 202 and facing the first 
opening 154a, and a second brush roller pair 206 disposed 
downstream of the first brush roller pair 204 between the 
upper housing member 200 and the lower housing member 202 
and facing the second opening 154b. The first brush roller 
pair 204 comprises a first brush roller 208a and a second 
brush roller 208b which are disposed parallel to each other 
with their brush bristles having distal ends held in contact 
with each other. Similarly, the second brush roller pair 
206 comprises a third brush roller 210a and a fourth brush 
roller 210b which are disposed parallel to each other with 
their brush bristles having distal ends held in contact with 
each other. The first brush roller pair 204 and the second 
brush roller pair 206 have their axes extending parallel to 
each other and perpendicularly to the direction in which the 
stimulable phosphor sheet S is fed through the duct 152. 

The first cleaning unit 148 has a first dust removing 
plate (first dust removing means) 212a bent into a channel 
shape and having an upper surface fixed to an upper inner 
surface of the upper housing member 200. The first dust re- 



moving plate 212a has lower tip ends held against bristles 
of the first brush roller 208a and the third brush roller 
210a. The first cleaning unit 148 also has a second dust 
removing plate (second dust removing means) 212b bent into a 
channel shape and having a lower surface fixed to a lower 
inner surface of the lower housing member 202. The second 
dust removing plate 212b has upper tip ends held against 
bristles of the second brush roller 208b and the fourth 
brush roller 210b. 

If necessary, pairs of plates 214a, 214b and plates 
214c , 214d may be mounted in the duct 152 in the vicinity of 
the first opening 154a and the second opening 154b, respec- 
tively, for preventing dust particles from being discharged 
from the duct 152 out of the first opening 154a and the sec- 
ond opening 154b. 

As shown in FIG. 7, the first cleaning unit 148 also 
has an air flow generating means 216 combined with the duct 
152 for generating an air flow in the duct 152. The air 
flow generating means 216 comprises a multiblade fan 220 as 
an air suction unit communicating with an air outlet 218a 
defined in a longitudinal end of the duct 152, a filter box 
222 as an air discharge unit communicating with an air inlet 
218b defined in an opposite longitudinal end of the duct 
152, and a flow path 219 as an air passage in the duct 152. 
Dust particles which are drawn by the multiblade fan 220 
through the duct 152 can be delivered via the flow path 219 
to the filter box 222. The filter box 222 houses a filter, 



not shown, which traps the dust particles, and discharges 
purified air out of the first cleaning unit 148. Alterna- 
tively, the purified air is not discharged out of the first 
cleaning unit 148 and used again in the first cleaning unit 
148 so that the air can circulate through the flow path 219 
in the duct 152. The filter box 222 preferably has a dis- 
charge port 223 defined therein. Filtered air produced by 
the filter in the filter box 222 is circulated through the 
duct 152 and partly discharged from the discharge port 223, 
allowing air to be drawn from the first opening 154a and the 
second opening 154b into the duct 152 to gather dust parti- 
cles in the duct 152. If the possibility of dust particles 
attached to the stimulable phosphor sheet S is small, then 
the first brush roller pair 204 and the second brush roller 
pair 206 may be dispensed with, and only the multiblade fan 
220 and the filter box 222 may be employed. When the filter 
in the filter box 222 is loaded with dust particles, then 
the filter box 222 may be removed and cleaned. 

FIG. 8 shows a first cleaning unit according to another 
embodiment of the present invention. The first cleaning 
unit shown in FIG. 8 has an air outlet port 224a defined in 
an upper panel of the upper housing member 200 and an air 
outlet port 224b defined in a lower panel of the lower hous- 
ing member 202. Air that is forcibly introduced by a multi- 
blade fan coupled to the duct 152 is discharged from the 
duct 152 through the air outlet ports 224a, 224b in direc- 
tions perpendicular to the longitudinal direction of the 
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duct 152. Ducts, not shown, may be connected to the respec- 
tive air outlet ports 224a, 224b. The first dust removing 
plate 212a which is disposed across the air outlet 224a has 
a plurality of holes 225a, 225b, 225c for discharging dust 
particles therethrough into the outlet 224a. Similarly, the 
second dust removing plate 212b which is disposed across the 
air outlet port 224b has a plurality of holes 227a, 227b, 
227c for discharging dust particles therethrough into the 
air outlet port 224b. 

FIG. 9 shows a first cleaning unit according to still 
another embodiment of the present invention. The first 
cleaning unit shown in FIG. 9 has an air inlet 226 defined 
in a side panel of the upper and lower housing members 200, 
202, an air outlet 228 defined in an opposite side panel 
thereof, and a plurality of air outlet ports 230 defined in 
panels of the upper and lower housing members 200, 202 which 
extend perpendicularly to the longitudinal direction 
thereof. Ducts, not shown, are mounted on the upper and 
lower housing members 200, 202 in covering relation to the 
air outlet ports 230 for discharging dust particles from the 
duct 152. 

As shown in FIG. 11, the upper housing member 200 is 
angularly movably coupled to the lower housing member 20 2 by 
a shaft 234 at longitudinal ends thereof. When the upper 
housing member 200 is swung open away from the lower housing 
member 202 about the shaft 234, the first roller pair 204 
and the second roller pair 206 can be removed as a unit from 



the duct 152 for easy maintenance of the brush rollers 208a, 
208b, 210a, 210b for cleaning, repair, replacement, etc. 

FIG. 10 shows a first cleaning unit according to yet 
another embodiment of the present invention. In FIG. 10, the 
upper housing member 200 has a relatively large single air 
outlet port 230 defined in an upper panel thereof, and a 
duct 232 is positioned in facing relation to the air outlet 
port 230. A fan, not shown, is disposed in the duct 232 for 
discharging dust particles from the duct 152 via the air 
outlet port 230 and the duct 232. 

FIG. 12 shows in perspective the first roller pair 204, 
the second roller pair 206, and a drive means 240 for ac- 
tuating the first roller pair 204 and the second roller pair 
206. The second brush roller 208b has a shaft 250 with a 
gear 252 mounted on an end thereof and another gear, not 
shown, mounted on an opposite end thereof. A first pulley 
254 is also mounted on the end of the shaft 250 axially out- 
wardly of the gear 252. Similarly, the fourth brush roller 
210b has a shaft 256 with a gear 258 mounted on an end 
thereof and another gear 259 mounted on an opposite end 
thereof. A second pulley 260 is also mounted on the end of 
the shaft 2 56 axially outwardly of the gear 258. The gears 
252, 258 are kept in mesh with each other. A gear 261 is 
mounted on an end of the first brush roller 208a, and a gear 
263 is mounted on an end of the third brush roller 210a. 
The gear 261 is held in mesh with the gear on the opposite 
end of the shaft 250. The gear 259 is held in mesh with the 



gear 263. 

A drive shaft 262 which can be rotated by a motor M, 
not shown, supports on an end thereof a third pulley 264 
that is operatively coupled to the drive shaft of the motor 
by a belt 265. The other end of the drive shaft 262 supports 
thereon a fourth pulley 266 and a fifth pulley 268. A first 
belt 270 is trained around the second pulley 260 and the 
fourth pulley 266, and a second belt 272 is trained around 
the first pulley 254 and the fifth pulley 268. One-way 
clutches are incorporated as clutch means respectively in 
the first pulley 254 and the second pulley 260. These one- 
way clutches transmit rotational power when the first pulley 
254 and the second pulley 260 rotate in only one direction, 
and do not transmit rotational power when they rotate in the 
other direction. When the drive shaft 262 is rotated in the 
direction indicated by the arrow by the motor via the belt 
265 and the pulley 264, the fourth brush roller 210b is ro- 
tated by the first belt 270 in the direction indicated by 
the arrow (see also FIG. 6). The second brush roller 208b 
is rotated by the gear 252 meshing with the gear 258 in the 
direction indicated by the arrow, which is opposite to the 
direction in which the fourth brush roller 210b is rotated. 
The gear 263 meshing with the gear 259 rotates the third 
brush roller 210a in the direction opposite to the direction 
in which the fourth brush roller 210b is rotated. When the 
drive shaft 262 is rotated in the reverse direction, i.e., 
in the direction opposite to the direction indicated by the 
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arrow, the rotational power is transmitted to the shaft 2 50 
via the second belt 272 to rotate the second brush roller 
208b, i.e., the gear 252 is rotated in the direction indi- 
cated by the arrow. The gear 258 meshing with the gear 252 
rotates the fourth brush roller 210b in the direction indi- 
cated by the arrow, which is opposite to the direction in 
which the second brush roller 208b is rotated. The gear 261 
meshing with the non-illustrated gear coupled to the second 
brush roller 208b rotates the first brush roller 208a in the 
direction indicated by the arrow, which is opposite to the 
direction in which the third brush roller 210a is rotated. 
Therefore, as shown in FIG. 6, the first brush roller pair 
204 and the second brush roller pair 206 are rotated to 
gather dust particles in a central region in the duct 152. 

As described above, when the drive shaft 262 is rotated 
in the direction indicated by the arrow in FIG. 12, the ro- 
tational power of the drive shaft 262 is transmitted to the 
gear 258 via the first belt 258, since the one-way clutch in 
the second pulley 260 can transmit the rotational power to 
the shaft 256. At this time, the first belt 270 and the 
second belt 272 are rotated in the same direction. However, 
the one-way clutch in the first pulley 254 does not transmit 
the rotational power from the second belt 272 to the shaft 
254. Therefore, the rotational power of the drive shaft 262 
is not transmitted to the gear 250. When the drive shaft 
202^is rotated in the direction opposite to the direction 
indicated by the arrow, the rotational power of the drive 



shaft 262 is transmitted to the gear 252 via the second belt 
272 and the gear 252 is rotated in the direction indicated 
by the arrow, since the one-way clutch in the first pulley 
254 can transmit the rotational power to the shaft 250. 
Thus, the gear 258 meshing with the gear 252 is also rotated 
in the direction indicated by the arrow. The one-way 
clutches incorporated in the first and second pulleys 254, 
260 prevent the first brush roller 208a, the second brush 
roller 208b, the third brush roller 210a, and the fourth 
brush roller 210b from rotating in directions opposite to 
the directions indicated by the arrows regardless of the ro- 
tational direction of the drive shaft 262. 

FIG. 13 shows in perspective an assembly of the first 
and second brush roller pairs 204, 206 and the drive means 
240 according to another embodiment of the present inven- 
tion. Those parts of the assembly which are identical to 
those shown FIG. 12 are denoted by identical reference char- 
acters, and will not be described in detail below. In the 
embodiment shown in FIG. 13, a single pulley 300 is mounted 
on the drive shaft 262, a pulley 254 which incorporates a 
one-way clutch is mounted on the shaft 250, and a pulley 260 
which incorporates a one-way clutch is mounted on the shaft 
256. A belt 302 is trained around the pulleys 254, 260, 
300. 

When the drive shaft 262 is rotated in the direction 
indicated by the arrow in FIG. 13, the belt 302 is rotated 
in the direction indicated by the arrow via the pulley 300. 
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The rotational power of the belt 302 is transmitted to the 
gear 258 , since the one-way clutch in the pulley 206 trans- 
mit the rotational power to the shaft 256. Thus, the gear 
258, the gear 252 in mesh with the gear 258, the first brush 
roller _208a, the second brush roller 208b, the third brush 
roller 210a, and the fourth brush roller 210b are rotated in 
the directions indicated by the arrows, respectively. At 
this time, the one-way clutch in the pulley 254 does not 
transmit the rotational power to the shaft 250. 

When the drive shaft 262 is rotated in the reverse di- 
rection, i.e., in the direction opposite to the direction 
indicated by the arrow, the rotational power of the pulley 
300 is transmitted to the shaft 250, since the one-way 
clutch in the pulley 2 54 transmits the rotational power to 
the shaft 250. Thus, the gear 252 is rotated, and the gear 
258 in mesh with the gear 252 is rotated in the direction 
indicated by the arrow. As a result, the first brush roller 
208a, the second brush roller 208b, the third brush roller 
210a, the fourth brush roller 210b are rotated in the direc- 
tions indicated by the arrows, respectively. 

That is, regardless of the rotational direction of the 
drive shaft 262, it is possible to keep the rotational di- 
rections of the first roller pair 204 and the second roller 
pair 206 so that dust particles can be gathered in the cen- 
tral region in the duct 152 all the time as shown in FIG. 6. 

Operation of the radiation image information reading 
apparatus 10 will be described below. 



An ID card carrying ID information of a patient, in- 
cluding an ID number and a name, is prepared, and read by 
the console. The console selects an imaging area, such as a 
chest or an abdomen, of the patient, and a recording menu. 
Then, a recording size is selected, if necessary. Then, the 
patient as a subject to be imaged is placed on the imaging 
bed 16. 

At this time, the vertical position of the imaging bed 
16 in the direction indicated by arrow Z is adjusted depend- 
ing on the condition of the patient, the height of the pa- 
tient, and the carriage, such as a wheelchair, a stretcher, 
or the like, by which the patient has been carried. Spe- 
cifically, the operator presses the second foot switch 172 
to cause the hydraulic unit 46 of the lifting/lowering 
mechanism 18 to operate the hydraulic cylinders 40a, 40b 
(see FIG. 3). The rods 42a, 42b of the hydraulic cylinders 
40a, 40b are retracted to swing the second swing arms 34a, 
34b, which are coupled to the rods 42a, 42b by the attach- 
ment 44a, 44b, downwardly about the pivot shafts 32a, 32b. 

Since the first swing arms 30a, 30b are coupled to the 
second swing arms 34a, 34b by the joint shafts 36a, 36b, 
when the second swing arms 34a, 34b are turned downwardly, 
the first swing arms 30a, 30b are angularly moved downwardly 
about the pivot shafts 28a, 28b. Therefore, the vertically 
movable base 38 is moved downwardly to lower the imaging bed 
16. 

When the operator presses the third foot switch 174, 
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the hydraulic unit 46 actuates the hydraulic cylinders 40a , 
40b in the opposite direction. Therefore, the vertically 
movable base 38 supported by the first swing arms 30a , 30b 
and the second swing arms 34a, 34b is elevated, thus lifting 
the imaging bed 16. 

In this manner, the imaging bed 16 is adjusted to a 
vertical position where the patient can easily be placed on- 
to the top panel 52. After the patient is placed on the top 
panel 52 with the back or one side down, the operator selec- 
tively presses the second foot switch 172 or the third foot 
switch 174 to adjust the vertical position of the top panel 
52 for easy subsequent imaging operation. The operator 
further presses the first foot switch 170 or continuously 
turns on one of the touch switches 54 on the top panel 52 to 
unlock the top panel 52. 

With the touch switch 54 being continuously pressed, 
the operator slides the top panel 52 in the directions indi- 
cated by the arrows X, Y to adjust the position of the pa- 
tient until the imaging area of the patient enters a radiat- 
ing range of the X-ray radiating unit 182. After the imag- 
ing area of the patient is positioned, the operator releases 
the touch switch 54 to lock the top panel 52. 

The X-ray radiating unit 182 is then energized to re- 
cord radiation image information of the patient on a stimu- 
lable phosphor sheet S in the recording unit 80. At this 
time, the other two stimulable phosphor sheets S are placed 
in the second and third standby positions ST2 , ST3 , respec- 
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tively . 

When the roller pair 100a of the circulating feed sys^ 
tern 86 is rotated, the stimulable phosphor sheet S which has 
recorded the radiation image information is gripped at its 
marginal edges Sa, Sb by the roller pair 100a and removed 
from the recording unit 80. The stimulable phosphor sheet S 
is then gripped by the roller pairs 100b, 102 and trans- 
ferred from the vertical feed path 106 into the horizontal 
feed path 108 (see FIG. 4). Then, the stimulable phosphor 
sheet S is fed from the first casing 20 into the second cas- 
ing 22 by the roller pairs 102a, 102b, and turned 180° above 
the horizontal feed path 108 by the roller pair 104 and fed 
into the auxiliary scanning feed assembly 120 of the reading 
unit 82. 

In the auxiliary scanning feed assembly 120, the first 
and second roller pairs 128, 130 are synchronously rotated 
by a motor (not shown) . The stimulable phosphor sheet S is 
gripped at its marginal edges Sa, Sb by the first and second 
roller pairs 128, 130 and fed in the auxiliary scanning di- 
rection indicated by the arrow A. At this time, the laser 
beam L is emitted from the laser beam radiating device 122 
and applied to the recording surface of the stimulable phos- 
phor sheet S to scan the stimulable phosphor sheet S in the 
main scanning direction. 

When irradiated by the laser beam L, the recording sur- 
face of the stimulable phosphor sheet S emits light which 
represents the recorded radiation image information. The 



emitted light is photoelectrically read by the first light 
collecting system 124. Light that has passed through a 
transparent base of the stimulable phosphor sheet S is emit- 
ted from the reverse surface thereof, and photoelectrically 
read by the second light collecting system 126. 

The stimulable phosphor sheet S, from which the record- 
ed radiation image information has been read, is fed from 
the second casing 22 back into the first casing 20, and de- 
livered along the inclined feed path 110 into the erasing 
assembly 84. In the erasing assembly 84, the erasing light 
sources 142a, 142b of the first and second erasing units 
140a, 140b apply erasing light to the both surfaces of the 
stimulable phosphor sheet S to erase unwanted remaining ra- 
diation image information from the stimulable phosphor sheet 
S. 

After the remaining radiation image information has 
been erased from the stimulable phosphor sheet S, the stimu- 
lable phosphor sheet S is turned 180° below the inclined 
feed path 110 and delivered into the switchback feed path 
112. The roller pair 114 on the switchback feed path 112 is 
reversed to feed the stimulable phosphor sheet S from the 
switchback feed path 112 into the vertical feed path 106, 
along which the stimulable phosphor sheet S is delivered by 
the roller pairs 100a, 100b into the recording unit 80. 

Operation of the mechanism in the duct 152 of the first 
cleaning unit 148 will be described in detail below. When 
the stimulable phosphor sheet S is introduced into the duct 



152, the pulley 264 is rotated in the direction indicated by 
the arrow (see FIG. 12), the first pulley 254 and the second 
pulley 260 are rotated in the opposite directions by the 
first belt 270 and the second belt 272, respectively. The 
first brush roller 208a and the second brush roller 208b are 
rotated in the same direction as the direction in which the 
stimulable phosphor sheet S is fed, and the third brush 
roller 210a and the fourth brush roller 210b are rotated in 
the opposite direction to the direction in which the stimu- 
lable phosphor sheet S is fed. Dust particles attached to 
the stimulable phosphor sheet S are scraped off and gathered 
in the central region in the duct 152 by the first through 
the fourth brush rollers 208a, 208b, 210a, 210b. In the as- 
sembly shown in FIG. 7, when the multiblade fan 220 is actu- 
ated, dust particles gathered in the central region in the 
duct 152 are delivered into the filter box 222 in the direc- 
tions indicated by the broken-line arrows. Specifically, 
the dust particles are delivered through the duct 152 to the 
multiblade fan 220, from which they are sent via the flow 
path 219 into the filter box 22 where they are trapped by 
the filter. Air from which the dust particles are removed 
is then partly delivered into the duct 152 and discharged 
out of the filter box 222 via the discharge port 223. 
Therefore, the dust particles are effectively removed from 
the stimulable phosphor sheet S and prevented from being at- 
tached again to the stimulable phosphor sheet S. The dust 
particles that are attached to the bristles of the first 
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through the fourth brush rollers 208a, 208b, 210a, 210b are 
removed therefrom when the tip ends of the bristles of the 
first through the fourth brush rollers 208a, 208b, 210a, 
210b are engaged by the first and second dust removing 
plates 212a, 212b. The removed dust particles are then 
drawn through the duct 152 by the multiblade fan 220 and de- 
livered to the filter box 222, as described above. 

The first and second brush rollers 208a, 208b of the 
first brush roller pair 204 may be rotated at a speed higher 
than the speed at which the stimulable phosphor sheet S is 
fed, in order to scrap off dust particles efficiently from 
the surfaces of the stimulable phosphor sheet S. Stated 
otherwise, the difference between the speeds of the stimula- 
ble phosphor sheet S and the first brush roller pair 204 is 
effective to remove dust particles from the surfaces of the 
stimulable phosphor sheet S. The third and fourth brush 
rollers 210a, 210b of the second brush roller pair 206 
should preferably be rotated at a speed lower than the speed 
at which the stimulable phosphor sheet S is fed for effec- 
tively removing dust particles. 

In the embodiment shown in FIG. 8, dust particles dis- 
charged from the duct 152 via the air outlet ports 224a, 
224b are further discharged out of the radiation image in- 
formation reading apparatus via ducts, not shown, connected 
to the air outlet ports 224a, 224b. The dust particles 
gathered in the central region in the duct. 152 by the first 
through fourth brush rollers 208a, 208b, 210a, 210b are ef- 
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ficiently discharged from either one of the air outlet ports 
224a, 224b which are positioned above and below the central 
region in the duct 152. 

In the embodiment shown in FIG. 9, the air outlet ports 
5 230 provide an increased opening area in the upper housing 

member 200, and the duct 152 with the air outlet ports 230 
is still of sufficient mechanical strength. The cleaning 
unit shown in FIG. 9 is highly effective in discharge dust 
particles . 

10 In the embodiment shown in FIG. 10, the relatively lar- 

ge single air outlet port 230 defined in the upper panel of 
the upper housing member 200 is capable of forcibly dis- 
charge dust particles into the duct 232. 

In the embodiment shown in FIG. 11, since the upper 

15 housing member 200 is angularly openable away from the lower 

housing member 202 about the shaft 234, the first through 
the fourth brush rollers 208a, 208b, 210a, 210b can easily 
be serviced for cleaning, repair, replacement, etc. 

If the amount of dust particles is small, then the 

20 first brush roller pair 204 and the second brush roller pair 

206 may not necessarily be provided in the duct 152 because 
dust particles can sufficiently be discharged from the duct 
152 by only the multiblade fan 220 and the filter box 222. 

In the embodiment shown in FIG. 13, while the stimula- 

25 ble phosphor sheet S is being fed in one direction, the 

first brush roller pair 204 and the second brush roller pair 
206 can remove dust particles off the stimulable phosphor 
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sheet S regardless of the rotational direction of the drive 
shaft 262. In the embodiment, if the first brush roller 
pair 204 is rotated at a speed higher than the speed at 
which the stimulable phosphor sheet S is fed, dust particles 
can be removed effectively from the stimulable phosphor 
sheet S. When the stimulable phosphor sheet S is fed from 
the third and fourth brush rollers 210a, 210b, it is also 
possible to remove dust particles from the stimulable phos- 
phor sheet S. By changing the gear ratio between the gear 
252 and the gear 258, i.e, by rotating the brush rollers at 
upstream position at a speed higher than the speed at which 
the stimulable phosphor sheet S is fed and rotating the 
brush rollers at downstream position at a speed lower than 
the speed at which the stimulable phosphor sheet S is fed, 
it is possible to remove dust particles from the stimulable 
phosphor sheet S even more effectively. 

While the sheet -like member cleaning device and the ra- 
diation image information reading apparatus which incorpo- 
rates the sheet -like member cleaning device have been de- 
scribed with respect to the stimulable phosphor sheet, the 
principles of the present invention are also applicable to 
other sheet-like members such as sheet-like recording medi- 
ums . 

According to the present invention, as described above, 
dust particles that are floating or deposited in the duct or 
housing do not enter the feed system, and are prevented from 
being attached again to the sheet -like member. 



Since dust particles in the duct are forcibly drawn and 
discharged out of the duct, it is possible to remove the 
dust particles from sheet-like members, particularly stimu- 
lable phosphor sheets, without the need for physical contact 
therewith. As a result, information such as characters, im- 
ages, etc. carried on the stimulable phosphor sheets can ac- 
curately be read therefrom. 

Brush rollers may be disposed in the duct or housing 
for removing dust particles off the stimulable phosphor 
sheet in sliding contact with the surfaces thereof. 

The two brush roller pairs are disposed respectively in 
upstream and downstream locations, and rotated in different 
directions to gather dust particles in the central region in 
the duct, and the dust particles thus collected can be for- 
cibly discharged out of the duct. In this manner, the dust 
particles can reliably be removed. When the upstream brush 
roller pair is rotated at a speed higher than the speed at 
which the sheet-like member is fed, dust particles on the 
sheet -like member can be scraped off and delivered forwardly 
of the sheet-like member. As a result, the dust particles 
can be collected with ease, and hence information recorded 
on the sheet -like member can be read quickly and reliably. 

Although certain preferred embodiments of the present 
invention have been shown and described in detail, it should 
be understood that various changes and modifications may be 
made therein without departing from the scope of the append- 
ed claims . 
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